I n a previous paper ( I ) the author argued t h a t oblique impacts o f l a r g e meteoroids on Mars could produee martian Aeteori tes. Recently, trapped noble gases wfth elemental and f sotopic cmposi t i o n s s i m i l a r t o those o f the martian atmosphere have been discovered I n an Antarctic r h e r g o t t i t e ( 2 ) . S t i l l more recently, another Antarctic meteor1 t e o f probable lunar o r i g i n (ALHA 81005) has been i a e n t i f l e d (3.4).
The dlscovery of a lunar meteorite shows t h a t the launch mechanfsm does not require a special, i n t r d n s i c feature o f the parent planet, such as the presence o f sub-surface v o l a t i l e s . The oblique impact hypothesis as d o m l a t e d previously s a t i s f i e s t h j s condieie?. Anoth@r t e s t which can be app l j e d i s whether a proposed launch mechanism can account f o r the r e l a t i v e f a l l f~equenclcs o f metecr i t e s from d i f f e r e n t parent planets. The imp1 icationo o f the abl ique fmpact hypothesis concerning the r e l a t t v e f a l l p r o b a b i l i t i e s o f lunar and martian meteorites are b r i e f l y considered here and s o w probable characteristics o f source craters are developed. I n the previous paper i t was argued t h a t the absence o f lunar meteorites would n o t o p r i o r i exclude martian ones. This conclusion follows i f only large, asteroid-sized meteoroids p r T & K K e n e s energetic enough t o launch meteoritic debris. Since the tiiwe between such events on the Moon s i g~j -f i c a n t l y exceeds the time required f o r sweep-up o f hypothetical debris, i t was argued t h a t the ctwparatively short period o f time during which our present meteorites accumulated on Earth I s probably 1 ocated between bursts o f meteorites from 1 arge events. I f , however, comparatively small meteoroids can also launch m e t e o r i t i c ejecta, such events might be expected t~ produce a "background1' o f materia l f a l l i n g t o Earth between bursts from large events. The probable nature o f events contributing t o such a background i s considered here.
The upper l i m i t on the size of events contributing t o a continuously present background o f pat e n t i a l meteoritic material stored i n space i s considered f i r s t , L e t T be the mean t r a n s i t time between parent planet and Earth and dN/dt the r a t e o f occurrence o f events p u t t i n g meteoritic deb r i s i n t r a n s i t . Those events f o r which contribute t o the continuously present background. Since dN/dt decreases w i t h increasing meteoroid size, t h i s c r i t e r i o n places an upper l i m i t on the size o f Impactors which contribute t o the background. The cumulative f l u x n(m>M) per ( s m2 271 s r l o f asteroids o f mass m>M i s
where A i s a n o n a l i z i n g constant (5). It i s assumed here t h a t the integrated f l u x t o the Moon (mn) o r Mars (mrs) shows the same mass dependency and normalization w i l l be made t o Shoemaker's ( 6 ) values f o r the f l u x o f observable objects o f absolute magnitude greater than 18 t o each o f these bodies. L e t Mo and D denote the mass and diameter o f a magnitude 18 object, M I , Dl denote the same quantities f o r meboroids o f a d i f f e r e n t size, and m,d p e r t a i n t o meteoroids o f variable size.
Then from Eq. (2)
The r a t e o f impact o f objects w i t h incidence angles t o the horizontal less than 9 i s proportional t o s i n 2 e. Thus s e t t i n g
determines the diameter DL o f the l a r g e s t objects the impact o f which can be considered as c o n t r ibuting t o the continuous background o f space-stored ejecta from a p a r t i c u l a r planet. F r m Eqs. ( 4 ) and ( 5 )
Averaging the diameters calculated f o r the b r i g h t e s t and darkest magnitude 18 objects ( can be considered as c o n t r B u t i n g t o t h e c o h t~n u o u s background o f space-stored e j e c t a from t h e Moon and Mars, r e s p e c t i v e l y . These r e s u l t s a r e c o n s i s t e n t w i t h t h e previous argtlmtnts ( 1 ) 
I n t h e m a r t i a n case, p r e v i o u s arguments ( 1 ) suggested t h a t atmospheric d e c e l e r a t i o n might a c t t o screen o u t e j e c t a s m a l l e r than s l m i n diameter.
I n t h e l u n a r case, one can o b t a i n a lower l i m i t from t h e s i z e o f m e t e o r i t e s which a r e a p t t o be recognized. Taking t h i s 1 i m i t as s 3 cm and a l l o w i n g f o r t e r r e s t r i a l atmospheric a b l a t i o n l e a d s t o an e s t i m a t e o f s 6 cm as t h e s m a l l e s t l u n a r e j e c t a fragment which should be considered.
The f l u i d dynamic a c c e l e r a t i o n c a l c u l a t i o n presented i n ( 1 ) suggested t h a t fragments f o r which r / R 2 0.3 would n o t be a p p r e c i a b l y a c c e l e r a t e d whereas fragments w i t h r/R 5 0.01 would be n e a r l y maximally accelerated.
(
Here r and R a r e t h e r a d i i o f t h e e j e c t a fragment and impactor, r e s p e c t i v e l y . ) Adopting t h e l a t t e r c r i t e r i a l e a d s t o Dsymn = 6 m and DSymrs = 100 m, r e s p e c t i v e l y , as estimates o f t h e s i z e o f t h e s m a l l e s t impactors c o n t r i b u t i n g t o t h e background o f p o t e n t i a l l u n a r and m a r t i a n meteorites. The mass r a t i o o f t h e s t e a d y -s t a t e background o f m a r t i a h e j e c t a (AMmrs) t o t h a t o f l u n a r e j e c t a
M AM^^) can now be estimated.
The number d e n s i t y o f a s t e r o i d s nl(m)dm i n t h e mass range m t o m+dm' i s given by Dohnanyi ( 5 ) as
where A' i s a n o r m a l i z i n g constant. Assuming t h i s same mass dependency f o r impactors on t h e Moon and Mars and n o r m a l i z i n g as b e f o r e t o t h e Shoemaker ( 6 ) f l u x e s gives
S u b s t i t u t i n g values o f t h e parameters determined above y i e l d s AM, , , rS/ Af $, , n = 65. I f t h e m a r t i a n e j e ct a i s i n o r b i t s s i m i l a r t o those o f Mars-crossing a s t e r o i d s , o n l y %lo% o f i t w i l l f a l l on E a r t h ( 9 ) ;
whereas, i f t h e l u n a r e j e c t a i s I n o r b i t s s i m i l a r t o those o f E a r t h -c r o s s i n g a s t e r o i d s *60% o f i t w i l l f a l l on E a r t h ( 7 ) . Thus, f o r steady-state c o n d i t i o n s t h e mass o f m a r t i a n m a t e r i a l f a l l i n g on E a r t h should be about an o r d e r o f magnitude g r e a t e r than t h a t o f l u n a r m a t e r i a l s . The estimates o f and d e r i v e d above can be used t o e s t i m a t e t h e corresponding c r a t e r diameters. F o l l o w i n g Shoemaker ( 7 ) t h e diameter De o f a c r a t e r produced on E a r t h i s r e l a t e d t o t h e k i n e t i c energy o f impact, W, by where De i s i n meters and W i n k i l o t o n s o f TNT e q u i v a l e n t . Craters produced by an impact o f ki n e t i c energy W on a p l a n e t h a v i n g g r a v i t a t i o n a l a c c e l e r a t i o n gp a r e scaled by D ID, = (ge/ g 1116 where Dp i s c r a t e r diameter on t h a t p l a n e t and g i s t h e E a r t h ' s gravitations! a c c e l e r ad o n . Furthennor% c r a t e r s produced by impact a t angle e 5 n t o p a r t i c u l a t e media a r e f u t h e r s c a l e d by ~~ ( 0 ) = 0,190 ) s i n e where DL@) i s an "average" diameter (10). The impagt o f a p r o j e c t i l e o f diameter 274 m, d e n s i t y 3.3 g/cm3, v e l o c i t y 22 kmlsec and angle o f incidence 15 on t h e Moon i s t h u s expected t o produce a c r a t e r o f average diameter D , , %4. 6 km. S i m i l a r l y , t h e i m p a c t o f a p r o j e c t i l e o f diameter 4280 m, d e n s i t y 3.3 g/cm3, v e l o c i t y 10 !m/sec and angle o f i n c i d e n c e 7 on Mars i s expected t o produce a c r a t e r o f average diameter Dmrss13.8 km. The v e l o c i t i e s used above a r e t y p i c a l o f impacts o n ' t h e two bodies. C r a t e r s associated w i t h impacts on t h e Moon and Mars which c o n t r i b u t e t o t h e continuous background o f p l a n e t a r y e j e c t a can be expected t o be t h i s s i z e o r smaller. L a r g e r c r a t e r s might be expected t o be a s s o c i a t e d w i t h sudden increases i n t h e amount o f p l a n e t a r y e j e c t a above t h e background value. Because 1 unar m e t e o r i t e s appear t o be r e l a t i v e l y r a r e , i t i s reasonable t o assume t h a t ALHA 81005 came from t h e background o f space-stored l u n a r e j e c t a and t h u s from a small impact associated w i t h a c r a t e r 25 km i n diameter. The chemical composition o f ALHA 81005 i s t y p i c a l of l u n a r h i g h l a n d s m a t e r i a l ( 1 1 ) and thus t h e o b l i q u e impact hypothesis i m p l i e s t h a t i t s p a r e n t c r a t e r should be sought among b u t t e r f l y c r a t e r s o f average diameter (-5 km and age 52 Myr i n t h e l u n a r highlands.
Several km-sized b u t t e r f l y c r a t e r s o f age 510-20 Myr have been i d e n t i f i e d i n t h e l u n a r highlands (P. Schultz, pers. corn.) and one such c r a t e r i s shown i n F i g u r e 14 o f (101.
References: 
